This paper explores two mechanisms by which a progressive distribution of tax burdens may improve economic efficiency. First, a progressive tax rate structure indexed to the median income may discourage rent seeking by powerful interest groups. Second, progressive taxation (even without median indexation) favors income streams that are long-sustained over those (of comparable present value before taxes or under proportional taxation) that pay off over a shorter time span; this bias is likely to favor more socially productive activities. The paper develops an index, based on an incentive constraint, of the degree of progressivity faced by individuals at specific income levels.
Using this index, the paper examines how the progressivity faced by top earners in the United States has changed over the last century. We find that progressivity for the top 0.01 percent of earners increased from 1913 to 1918, then fell from 1918 to 1925 and remained minimal until 1932. Progressivity for all of the top 0.1 percent was solidly re-established by 1942 and remained robust until the tax cuts of 1964 and 1965 (per- haps surprisingly, it was these and not subsequent tax cuts that brought the greatest reduction in progressivity for the top 0.1 percent and especially the top 0.01 percent).
Inflation for which tax brackets were not adjusted ("bracket creep") further eroded progressivity at the top between 1965 and 1981. Tax cuts in the 1980s removed what little progressivity remained for the top 0.1 percent and did much to dismantle progressivity for the top 10 percent of earners; subsequent changes to the tax structure have done essentially nothing to restore it. 1 Finally, the paper presents an illustrative example of a median-indexed progressive tax rate structure.
Progressivity is understood to be more than simply a high top marginal rate. The degree of progressivity someone faces-in the way that matters for the incentives considered here-depends on how quickly their average tax rate would increase if their taxable income were to increase, especially relative to the median income. Even a high top marginal rate may impose little progressivity on top earners if it sets in at too low an income level. In the United States for example, the top marginal rate sets in at less than one-half million dollars, while the top 0.1 percent of earners make over three times that.
The top 0.01 percent of earners make over 14 times that, and the average CEO in the United States makes over 24 times that. 2 Average CEOs (never mind the highest paid 1 Piketty and Saez (2007) point out that changes in the personal income tax rate structure since 1960 are only a part of the overall reduction in progressivity at the top of the income distribution in the United States. Reductions in corporate, estate, and gift taxes have also played a role.
2 Incomes of the top 0.1 and 0.01 percent of U.S. earners exclude capital gains and are from Facundo Alvaredo, Anthony B. Atkinson, Thomas Piketty, and Emmanuel Saez: The World Top Incomes Database, http://topincomes.g-mond.parisschoolofeconomics.eu/. For an overview of average CEO compensation since 1965, see Mishel and Sabadish (2013) .
hedge fund managers who can make hundreds of millions in one year 3 ) face essentially no progressivity, because average tax rates approach the top marginal rate asymptotically for incomes many times the top bracket.
Why index the tax rate structure to the median income? First, as a practical matter, setting tax brackets at certain multiples of median taxable income would adjust for both inflation and real growth. In the United States, tax brackets have been automatically adjusted for inflation since 1987, but real growth can still increase average tax burdens as a proportion of income. Under median indexation, if the entire income distribution were to experience the same rate of growth, tax revenue would grow at that same rate and average tax burdens would remain constant. But the focus here is on incentives, and especially incentives to shape public policy for the common good.
Early in the 1970s, the average taxable incomes of the top 0.1 percent and 0.01 percent of U.S. earners were, respectively, 18 times and 47 times the median. By 2012, these multiples had grown to 91 and 422. 4 That this trend could reflect only differences in productivity is not plausible. Nor is it plausible that the productivity of the median U.S. earner could have increased by only about 0.25 percent per year (the average growth rate of median income) over the last four decades. Rather, these trends point to a growing disconnect between social product and private returns.
One plausible reason for this is that changes in the tax system have strengthened incentives for rent seeking-trying to capture a larger share of the economy's output without contributing to it, often by influencing public policy making. Indexing a sufficiently progressive tax rate structure to the median income would produce a different incentive, aligning the interests of economic and political elites with the common good.
Activities that enriched special interests at the expense of the median earner would carry a penalty in the form of higher taxes. There would be no need for a regulator to identify such activities ex ante: the incentive is there for the interest group itself to weigh the likely impact on the median earner of the policies it may choose to support.
Median indexation may have less bite when considering market conduct. Individuals facing opportunities to engage in privately rewarding but socially unproductive activities, even individuals who command the resources of large corporations, are not as likely to perceive their impact on the median earner: the magnitude of the impact of their individual actions is not comparable to that of public policy. Here it is useful to observe that the burden of progressive taxation does not fall equally on all income streams of equal present value, as would the burden of proportional taxation. If two income streams are equally valuable under proportional taxation, then the one with smaller annual amounts spread over a longer period will be preferred under progressive taxation.
This stylized choice is a reasonable characterization of many economically meaningful decisions, where shifting effort toward more privately rewarding and less socially productive activities risks long-term losses to increase short-term gains. A bank for instance may make overly risky investments (in some cases circumventing accounting and financial regulations to do so), thereby capturing a higher return for its shareholders as long as the gamble pays off and raising its risk of insolvency (passing the resulting liability on to the deposit insurer) when it does not.
Where there is disparity between private and social returns, the market's invisible hand will lead to overproduction when private returns exceed social returns (or social costs exceed private costs) and underproduction in the opposite case. It is well understood that Pigouvian taxes (or subsidies) can improve efficiency in these situations by internalizing the negative (or positive) externality. Progressive taxation can improve efficiency in just this way if the following tends to be true: activities that pay off more gradually over the long term are of greater social value, relative to their private rewards, than are activities that generate more immediate, but short-lived, private returns.
This tendency can be seen, as well as in banking, in the allocation of effort between short-term activities like marketing and long-term activities like research and development. A pharmaceutical company for instance may shift investment from drug discovery and development into marketing, increasing short-term profits while weakening its longterm prospects. Such a shift would almost certainly benefit the company more than it would society in the short run by increasing sales of its existing drugs, and harm society more than it would the company in the long run by slowing the rate of drug discovery and development. Similar reasoning applies to the allocation of effort over the stages of drug research and development: a company may choose to invest more intensively in the development of its own proprietary compounds at the expense of more basic research into the mechnanisms of a disease and the potential efficacy of a broad class of therapeutics.
The returns to proprietary drug development are more immediate, more certain, and can be appropriated more completely by the company; the returns to precompetitive research are farther off, and much of the value attaches to knowledge that spills over to rival companies and the broader scientific community.
In a similar vein, a pharmaceutical company may exercise too little diligence in ensuring that a promising drug candidate is safe before submitting its application for a new drug approval; an off-shore drilling operation may exert too little effort to minimize the risk of a spill; a factory or mine may exercise too little care for the safety of its workers. More generally, by shirking in some aspect of an activity that generates a lesser private benefit, an individual may capture a rent-a cost saved or an opportunity gained to pursue more intensively other aspects of the activity that generate greater private benefits-without increasing (and possibly while descreasing) the social value of the activity. 5 The cost to the individual of this rent-seeking behavior is the risk of being eventually discovered and held to some account, either by the market (through insolvency, civil action, or the loss of reputation) or by government regulators.
If, under a given tax rate structure, the individual would be indifferent between these two streams of returns-the stream of larger per-period returns expected to be fewer in number versus the stream of smaller returns expected to persist over the long termthen the longer-term stream of returns would be preferred under a more progressive distribution of tax burdens.
This paper focuses on the incentives under median-indexed progressive taxation to engage in alternative activities. The proposal to index tax brackets to the median income is, to my knowledge, new. Also new is the observation that progressivity should promote efficiency by favoring activities that generate longer-term streams of returns.
A number of other recent papers have seized on the idea that progressive taxation may improve efficiency by discouraging rent seeking, generally relying on the fact that rents constitute a larger share of higher incomes. But whereas these papers would suggest that efficiency can be improved simply by imposing higher average tax rates on those higher incomes, I would emphasize the importance of confronting these top earners with a highly progressive rate structure: high as their average rate might be, it would be higher still if they were to increase their annual income.
The paper is organized as follows: Section 1 reviews the related literature. Section 2 shows that median-indexed progressive taxation can solve a simple, two-player prisoners' dilemma, then offers an illustrative example based on the United States' income distribution. Section 3 shows that progressive taxation (without indexing) can solve the prisoners' dilemma if the payoff from defecting (rent seeking, in our telling) is discounted, then draws a connection between discounted and short-term payoffs and draws a distinction between discounting and uncertainty. Section 4 provides an overview of the tax rate structure and income distribution in the United States over the last century, finding nothing to discourage and in fact much to encourage belief in the idea that a progressive distribution of tax burdens, especially for managers and CEOs, can promote efficiency. Section 5 offers an example of a median-indexed progressive rate structure, examines its incentive effects, and places it in historical context. Section 6 concludes.
Related Literature
Peter Diamond and Emmanuel Saez (2011) and N. Gregory Mankiw, Matthew Weinzierl, and Danny Yagan (2009) survey the large literature that has followed Mirrlees' (1971) path-breaking exploration of optimal tax policy. The assumption, maintained in this literature with few exceptions, that compensation is equal to marginal product leads to the classical tradeoff between equity and efficiency. If progressivity, which promotes equity, is also to promote efficiency (by exploiting regularities in the way compensation and marginal product diverge), it must overcome any such tradeoff that is meaningful.
Theory offers ambiguous predictions, as the following numerical example shows.
Consider the utility function u(x, y) = ln[c(ny)] + α[ln(1 − y)], where x denotes consumption and y denotes labor effort. The taxable income is ny for an individual whose marginal product of effort is n, and the disposable income, equal to consumption, is c(ny). 6 The first-order condition for utility maximization is
Replacing c(ny) with ny(1−τ ), where τ denotes the average tax rate on ny, and replacing c (ny) with (1 −τ ), whereτ denotes the marginal tax rate on ny, we can solve for the optimal labor effort:
. A property of this utility function is that income and substitution effects exactly offset, so that optimal labor effort is insensitive to the tax rate under proportional taxation, whereτ = τ . But under progressive taxation, whereτ > τ , labor effort is distorted downward from 1/(1 + α).
The ratio of optimal labor effort to the undistorted level is (1+α)/[1+α((1−τ )/(1−τ ))]. Evidence is generally consistent with labor supply elasticities close to zero at the top of the income distribution. Higher elasticities of taxable income are more likely to reflect avoidance than labor-supply and savings responses. On these issues, see Saez, Slemrod, and Giertz (2012) and Slemrod (2000) . Greater avoidance behavior motivated by higher tax rates is certainly a source of inefficiency, but this is not the classic equity-efficiency tradeoff and does not present a compelling case for lowering tax rates or reducing the amount of progressivity. Rather, "if behavioral responses to taxation are large in the current tax system, the best policy response would not be to lower tax rates, but instead to broaden the tax base and eliminate avoidance opportunities to lower the size of the behavioral response" (Saez, Slemrod, and Giertz, 2012, p. 42) .
Recent evidence from macroeconomic data suggests that equity-even equity achieved by income redistribution-does not impede long-term growth. Berg and Ostry (2011) find a robust association between equity and the duration of periods of growth. Ostry, Berg, and Tsangerides (2014) find that equity continues to predict sustainable growth after controlling for the extent of redistribution, and that redistribution does not itself appear to have adverse effects on growth. Bivens and Mishel (2013) , and sources reviewed therein, find evidence that economic rents contribute disproportionately to the incomes of the top 1 percent. The case seems especially strong not for incomes that just slip into the top 1 percent-incomes of between $400,000 and $500,000 that might be expected for successful entrepreneurs, say-but for the top 0.1 percent where we find the managers and CEOs of large corporations. Rents are payment in excess of what is necessary to bring forth a given level of productive effort, and can therefore be taxed at high rates-and subjected to highly progressive rate structures-without creating any inefficiency. In this light, the United States rate structure seems particularly misguided-imposing the least amount of progressivity on incomes that are most likely to comprise rents. The argument of Bivens and Mishel (2013) and others is that if rents are concentrated at the top of the income distribution then higher tax rates on these incomes can ameliorate equity with little cost to efficiency.
Three recent papers go a step further by arguing that taxing at higher rates incomes that are disproportionately comprised of rents can improve efficiency by discouraging rent seeking. In these papers, higher tax rates on rent-intensive income strata work like Pigouvian taxes to discourage the production of negative externalities. Piketty, Saez, and Stantcheva (2014) decompose the elasticity of taxable income into the real labor supply elasticity, a tax avoidance elasticity, and a compensation bargaining (rentseeking) elasticity. They add to the standard formula for the revenue-maximizing top marginal rate a Pigouvian correction term to internalize the rent-seeking externality. Rothschild and Scheuer (2014) consider the case where externalities generated by rent seeking operate only through the marginal products of productive and rent-seeking effort.
They show that when externalities are more concentrated in the rent-seeking activities, the optimal correction is less than the Pigouvian correction, so as not to discourage too much the effort of inframarginal rent-seekers (those individuals who will not be steered toward socially productive activity by the tax regime), which is helpful in deterring entry into the rent-seeking sector by individuals who are otherwise productively employed.
Lockwood, Nathanson, and Weyl (2014) explore how higher tax rates can blunt material incentives and so elevate the less tangible private benefits of pursuing a calling, which is likely to be socially productive.
This paper joins these three in exploring mechanisms through which the income tax system can promote efficiency by discouraging socially unproductive activity. The focus here is on progressivity, rather than on the average or marginal rate at a given level of income. A tax system may impose a high top marginal rate and yet fail to achieve progressivity at the top of the income distribution if that top rate sets in too low. Discounting of private returns, which I will argue is characteristic of socially unproductive activities, will play a central role in the present arguments. Discounting may be seen as a reduced-form represenation of a Lockwood-Nathanson-Weyl utility function in which the private returns to effort comprise both psychic payoffs and consumption. Seen this way, their insights apply equally well to choices of how to apply oneself within a given profession as they do to choices of profession-not only whether to apply a law school education to scholarship or to litigation, say, but also how to wield one's litigious spear once having chosen that profession.
We will see that exploiting the discounting of rent-seeking returns has still broader application and appeal, as it can selectively discourage socially costly aspects of otherwise productive activities. Neglecting environmental safeguards, or testing the limits of antitrust or banking regulations, for instance, may generate private returns that are discounted due to the risk of future liability. This risk may internalize part of the social cost of the bad behavior, but in many cases it can be argued that this is insufficient to produce the socially optimal level of care or prudence. Enforcement effort is costly, and the size of penalties may be constrained by limited liability or for other reasons. 8
A progressive distribution of tax burdens (faced by managers and owners of companies)
can leverage the deterrent effect of a given regulatory regime.
This paper also shows that progressive taxation can exploit the short-term bias characteristic of less productive activities. Shifting effort from socially productive research and development into privately rewarding but socially wasteful marketing, for example, may increase profits in the short-term while incurring greater risk of succumbing to creative destruction wrought by rival firms. This risk causes the returns to the short-term strategy to be discounted, and progressive taxation therefore favors the socially more productive long-term strategy. This paper also points out an important benefit of indexing tax brackets to the median income: to discourage lobbying for policies that would harm average citizens. It is this mechanism that we will examine first.
Solving the Prisoners' Dilemma
The intuition we are after begins with the observation that progressive taxation can Rent seeking is a dominant strategy for each player, meaning that it provides the highest payoff regardless of what the other player chooses to do. The equilibrium of the game therefore involves both players choosing rent seeking, the outcome with the lowest sum of players' payoffs. Consider the effect of taxing payoffs at the rate of 70 percent and redistributing the revenue in equal lump sums. The symmetrical outcomes 9 Rent seeking serves as a concise label for economic activity that generates private returns and social losses. Think of lobbying, high-frequency trading, and predatory lending. The economics definition of rent is payment in excess of what is required for a good or service to be produced-essentially overpayment that does not elicit greater productive activity. Rent seeking then is activity that wastes resources in trying to appropriate a larger share of rents.
are unchanged, since the players pay equal taxes and therefore receive equal subsidies.
But the asymmetrical outcome is altered in a way that changes the structure of the game. After-tax payoffs will be (0.3)(12) + (0.7)(12 + 6)/2 = 9.9 for the rent-seeker and (0.3)(6) + (0.7)(12 + 6)/2 = 8.1 for the worker (Figure 2) . Work is now the dominant strategy for each player, and the equilibrium of the game therefore involves both players choosing to work. With such a simple model, what have we really shown? First, observe that our tax scheme is progressive with respect to the average payoff, not in absolute terms. The tax rate is the same (zero) for payoffs of 10 in the working equilibrium as it is for payoffs of 8 in the rent-seeking equilibrium. It is progressive in the sense that payoffs that are higher relative to the average are taxed at higher rates (17.5 percent of 12 and negative 35 percent of 6 in the asymmetrical outcome). This suggests that a progressive tax rate structure indexed to the median income (in the sense that the brackets are fixed multiples of median income) may be able to discourage activities that enrich small numbers of individuals at the expense of most others. Consider for example the activities of interest groups that seek rents for their members through the exercise of political clout.
Gilens and Page (2014) offer evidence that in the United States the preferences of the most influential interest groups are not aligned with the preferences of ordinary citizens.
Might this be different under median-indexed progressive taxation?
Certainly the social cost of an activity must be very large for it to have an appreciable impact on the median income, which is necessary for this device to have any practical impact. Taking an example of a median-indexed progressive tax structure, we can make a start at understanding the relevant orders of magnitude. Under the structure presented as an example in Section 5, the average tax rate is a function of taxable income over plating supporting policies that would increase his taxable income by roughly $100,000, $1,000,000, $2,500,000, or $5,000,000. The given increase can be achieved without any effect on the median income (of $51,000) or, as we move along an indifference curve, a greater increase can be achieved at the expense of the median earner or a lesser increase can be achieved while enriching the median earner. These numerical examples can serve as a starting point for analysis that identifies the winners and losers of various policies and the magnitudes of the gains and losses to answer the question of whether (or when) a tax structure like this one could lead to appreciably different lobbying behavior and policy debate.
Median-indexation may at least partly address the concern raised by Rothschild and Scheuer (2014) that too much progressivity may discourage inframarginal rentseeking effort, and so offset its benefits by encouraging entry into the rent-seeking sector.
Rent-seeking behavior that afflicts only other rent-seekers is not discouraged by medianindexed progressivity-or at least less so than rent seeking that afflicts the median earner.
Exploiting the Discounting of Rent Seeking
Without median indexation, progressivity can still discourage socially wasteful activities if their private returns are discounted relative to the private returns to socially productive work. To see this, consider again our prisoners' dilemma game, but let rent-seeking payoffs now be discounted by a factor δ < 1. For the moment, think of this as a psychic discount factor, as if rent seeking is inherently less pleasurable than productive work. Player 1 work rent seeking work 10, 10 6, 12δ rent seeking 12δ, 6 8δ, 8δ
We will assume that δ is not small enough to solve the prisoners' dilemma for us.
That is, we will assume that 12δ > 10, which implies also 8δ > 6. Consider a simple progressive tax rate structure that taxes payoffs greater than 6 at a single rate, t. To kill the rent-seeking equilibrium, we must set t large enough that 6 > δ[6 + 2(1 − t)]. This reduces to t > (8δ − 6)/2δ. We can confirm that this condition is sufficient to also create the working equilibrium: 6+4(1−t) > δ[6+6(1−t)] if and only if t > (12δ −10)/(6δ −4), and it is easy to verify that (8δ − 6)/2δ > (12δ − 10)/(6δ − 4).
While the revenue collected could be redistributed to the players in lump-sum transfers, in effect indexing the rate structure to the median (or average) payoff like before, this is no longer necessary to implement the working equilibrium. The more progressive the distribution of tax burdens, the larger the ratio of the working payoff's after-tax value to that of the rent-seeking payoff; when this ratio exceeds δ, work is preferred. To make this point more generally, suppose that work yields a taxable income of w 0 before tax while rent seeking yields w 0 + ∆w. The tax rate structure is such that after-tax incomes are w 0 (1 − t 0 ) for work and w 0 (1 − t 0 ) + ∆w(1 − ∆t) for rent seeking. Disposable income from rent seeking is discounted by a factor δ * < 1. We will assume that rent seeking is preferred under proportional taxation, where ∆t = t 0 , so that we have
Work is preferred if the following incentive constraint is satisfied:
Rewriting (1) as (1 − t 0 )/(1 − ∆t) > (∆w/w 0 )[δ * /(1 − δ * )] and recognizing that the right-hand side of this inequality is greater than one (on the assumption that rent seeking is preferred under proportional taxation), we can see that incentive compatibility requires ∆t > t 0 , consistent with progressive taxation.
Lockwood, Nathanson, and Weyl (2014) develop the intuitive idea that socially more productive activities are typically more psychically satisfying. The discount factor δ * can also be thought of as describing the effects of imperfect efforts to regulate unproductive aspects of otherwise productive activity. A business owner may increase his income (from w 0 to w 0 + ∆w) by skipping certain safety precautions (diligently screening borrowers' creditworthiness or testing cement used to seal offshore oil wells, say), incurring some risk that he will be found liable for a bad outcome (resulting in the loss of all his income with probability 1−δ * ). A given regulatory framework, combining market aspects like product liability with aspects of government oversight, will typically prevent some instances of misbehavior and not others. The argument here is that regulation can be more effective and efficient-preventing more misbehavior with a given amount of resources devoted to oversight and litigation-when the distribution of tax burdens is more progressive.
Short-Termism
Privately rewarding but socially unproductive activities that are enabled by imperfect information and enforcement will often have a short-term bias. Where the presumption is that society would not allow the activities to go on if it knew about them, perceived their full long-run implications, and had the means to proscribe them, these activities can be seen as term-limited-going on under threat of public discovery that would end them. This is another way of interpreting the discount factor δ * , and our earlier examples of imperfect regulation fit this concept nicely.
To make this explicit, let us extend our simple model to multiple periods and suppose that the productive activity continues with certainty while the unproductive activity may end. Specifically, conditional on the unproductive activity paying off in any given period, the probability that it will pay off in the following period is p. The individual discounts future income by a factor δ per period, so that the value to the individual of the productive activity is w 0 (1 − t 0 )(1 + δ + δ 2 + ...), or w 0 (1 − t 0 )/(1 − δ), and the value of the unproductive activity is [w 0 (1
We will again assume that the rent-seeking activity is preferred under a proportional tax rate structure, where ∆t = t 0 , so that (w 0 + ∆w)/(1 − δp) > w 0 /(1 − δ). We want
to know for what values of ∆t the individual will prefer the productive activity:
This incentive constraint is easily recognized as equivalent to (1), with a discount factor of δ * = (1 − δ)/(1 − δp), which is less than one as long as p < 1. Therefore incentive compatibility again requires ∆t > t 0 , consistent with a progressive distribution of tax burdens.
We have considered several examples-from banking, drug research and market-ing, product safety-in which socially more productive activities generate longer-term streams of private returns compared with relevant alternatives that are socially wasteful.
As a counterexample, consider the textbook tale of tacit collusion between price-setting duopolists in a repeated prisoners' dilemma. There, the long-term strategy is to sustain collusion by setting supracompetitive prices; the socially desireable outcome is for the short-term gain to be had by either firm undercutting the rival's price to be so tempting that collusion cannot be sustained. Under progressive taxation, the short term gain of undercutting one's rival is a blander carrot, and so collusion might indeed be more sustainable. 11 On the other hand, rivals' strategies are typically multidimensional, and strong incentives to pursue short-term gains could plausibly lead to outcomes less socially desireable than a lower price for a good or service. More intensive marketing is one possibility. Another is that lower prices could be combined with subtle changes to the product that reduce its quality in ways that are not as immediately apparent to consumers as its lower price.
Uncertainty
In some instances, socially productive activities (like research and development) may generate more variable or uncertain streams of returns compared to relevant alternatives that are less socially productive (like marketing). Progressivity will still favor the more socially productive activities as long as returns to the unproductive activities are more heavily discounted. To see this, let us extend the single-period model to an environment with uncertain taxable income. To keep the exposition simple and focus on first-order effects, we will continue to assume that individuals maximize disposable income. 12 Let taxable income be w ∈ {w 1 , w 2 , . . .}, such that w n = ∆wn, for some constant ∆w. The marginal tax rate at w n is τ n , so that when taxable income is w n disposable income is
To capture the idea that the unproductive activity yields higher expected (and potentially less variable) returns, assume Pr(w ≥ w i ) = π i for the productive activity and Pr(w ≥ w i ) =π i for the unproductive activity, withπ i ≥ π i for all i. As before,
we will consider a case where the unproductive activity is preferred under proportional taxation, where τ i = τ j for all (i, j), so that, after canceling (1 − τ i )∆w from the summations on either side of the inequality, we have δ * iπ i > i π i , which can be written
Again, the discount factor δ * can be interpreted as the percentage of disposable income the individual expects to keep. 13
Lastly assume that there exists m such that δ * π i < π i for i ≤ m and δ * π i > π i for i > m. It will be useful now to rewrite i (δ
Incentive compatibility requires
Equation (4) can be reconciled with (3) only if τ i tends to be larger for i > m, which in practice (knowing that m will vary from one instance to another) requires a progressive distribution of tax burdens over the entire income distribution. The extension of this analysis to the multi-period setting of Section 3.1 is straightforward.
Whither Progressivity?
Writing in 1980, Robert Hayes and William Abernathy (1980) took American managers to task for competitive myopia-for overemphasizing short-term cost-reduction at the expense of long-term competitiveness driven by innovation ("developing new products
and processes that open new markets or restructure old ones"). 14 If short-termism had already taken hold to such an extent before the tax cuts and deregulation of the 1980s, and if progressive taxation has the effect of discouraging short-termism, we might expect to find a reduction in progressivity in the United States prior to 1980. Indeed we do 13 A fraction φ, say, is expected to be lost with probability (1−δ * )/φ. Increasing marketing effort at the expense of maintaining a full and balanced drug development pipeline, for example, may increase profits and reduce their variability in the short run while also reducing the probability that as existing patents expire new discoveries will be forthcoming at a rate sufficient to keep the pharmaceutical company solvent in the future.
14 In a sidebar to a 2007 HBR reprint of the 1980 article, which appeared in July amid the turmoil of the subprime crisis, Robert Hayes observed that their "call to get back to basics became American managers' mantra of the 1980s" but that in the 1990s attention shifted to "panning for gold in the business opportunities that the 'new economy' had created." I would interject a note of skepticism as to whether short-termism did in fact take a holiday in the 1980s, the decade that brought us the savings and loan crisis.
find such a reduction, in 1964 and 1965, and its particulars may be helpful in suggesting both where in the income distribution progressivity is likely to matter and how much progressivity is needed.
Recall the incentive constraint (2). To have a convenient numerical example, we will fix δ = 0.95 and δp = 0.9, so that the incentive constraint becomes:
Under proportional taxation (∆t = t 0 ), faced with a choice between w 0 per period forever and w 0 + ∆w per period that continues with probability (0.9/0.95), one would take the long-term (productive) option as long as w 0 > ∆w. The more progressive the tax system in the range above w 0 , the larger ∆w/w 0 can be without making the short-term (unproductive) option the more attractive one. We will denote by ∆w * the maximum incentive-compatible ratio ∆w/w 0 , and this will serve as a rough index of the amount of progressivity around a specific level of income. Table 1 shows ∆w * where w 0 is the upper bound on the bottom 90, 95, 99, 99.5, 99.9, and 99.99 percent of income tax returns, based on taxable income, for selected years since the introduction of the United
States federal income tax system.
Tax rates for the top 10 percent of earners were lowered in 1964 and again in 1965 (Tables 2 and 3 ). There was some reduction in ∆w * for all income thresholds, but it was small enough to probably be inconsequential-except for the top 0.1 percent of earners (Table 1) ,549,616 and $7,205,236, respectively, and average CEO compensation in the United States in 2011 was around $12 million. 17
The present arguments suggest that reductions in progressivity, by increasing the private returns to less socially productive activities, could have contributed to the longterm trend toward greater income concentration at the top of the income distribution and stagnating real earnings in the middle.
17 See Mishel and Sabadish (2013) . percent, Saez (2005, 2010 ) find evidence of a distortionary effect of dividend taxation-blunting incentives for shareholders to monitor managers, leaving them to run amok with retained earnings. The arguments here support a different explanation, which is that productive long-term investments financed by retained earnings were abandoned when the drop in dividend tax rates made it more attractive for top executives to take the dividends rather than wait for productive investments to generate earned income.
An Illustrative Example
The main points can be summarized by offering an example of median-indexed progressive tax reform with respect to two aspects-the brackets and the marginal rates. 18 The two points emphasized here are these: First, tax brackets should be indexed to the median income, to account for both inflation and real growth, and to discourage lobbying by special interests that are not aligned with the common good. Second, the distribution of tax burdens should be progressive over the entire income distribution-including and especially at the top, meaning that the top rate should not set in too low. Table 4 presents a proposal for progressive tax reform consistent with these two points. rates are based on inflation-adjusted brackets for "married filing jointly" from the Tax Foundation. The figure of $51,000 was roughly the median household income in 2012 before subtracting the standard deduction, personal exemptions, and other deductions.
In this rate structure, the brackets are all multiples of the median income. Namely, the upper bound of the n th bracket is given by the median income times 1.5 (n−1) . The base of 1.5 is arbitrary, but it seems to provide reasonable brackets for a first look. The marginal tax rates start at 10 percent and increase in increments of 5 percent. These rates can be scaled to achieve the desired revenue. Dividends are taxed as ordinary income, as they were prior to 2003.
The rates in Table 4 will not appear remarkably high to anyone familiar with historical U.S. rates. From 1955 until 1963, the top marginal rate of 91 percent set in just above $3 million ($3,426,776 in 1955 and $3,001,229 in 1963, in constant 2012 dollars) , where the average rate was 78 percent. The average rate was 83 percent on taxable income of $5 million, 88 percent on $15 million, and 90 percent on $50 million. In this context, the proposed rates in Table 4 are comparatively low.
The incentive implications of this proposed structure are summarized in Table 5 , using the stylized maximum incentive-compatible ratio ∆w * . Values of ∆w * greater than 2 set in for the top 0.01 percent of the income distribution (around 130 times the median income) and persist past the average recent level of CEO compensation of around $12 million and on up through the upper tail of CEO compensation. 19 Some refinement (such as lengthening the brackets as the marginal rate nears 100 percent) could smooth out ∆w * around $25 million and prevent ∆w * from falling over higher income levels.
The marginal tax rate that maximizes the revenue collected from top earners is given by τ = 1/(1 + a ), where is the elasticity of taxable income and a is the ratio z m /(z m −z * ), where z m is the average income in the top bracket and z * is the income level at which the top rate sets in. 20 In 2012, the 99.9 percent threshold was $1,549,616 and the average income of the top 0.1 percent was $4,660,988; the 99.99 percent threshold was $7,205,236 and the average income of the top 0.01 percent was $21,569,156. 21 In each case, we can calculate a = 1.50.
From Saez, Slemrod, and Giertz (2012) , the best estimates of the long-run elasticity of taxable income range from 0.40 to 0.12, corresponding to top marginal rates of 62 percent and 85 percent. This range is roughly consistent with the present example, which imposes marginal rates of 55 percent at the 99.9 percent threshold and 75 percent at the 99.99 percent threshold. To the reasoning that the top rate may as well maximize revenue, because the marginal utility of consumption is vanishingly small for top earners, I have no objection.
It is important however that the top rate not set in too low. Imposing a single rate of 73 percent, say, on all income above the 99.9 percent threshold would impose little progressivity on those above the 99.99 percent threshold. For example, if a taxable income of $1,549,616 (at the 99.9 percent threshold) faced an average rate of 45 percent and a (top) marginal rate of 73 percent, then ∆w * would be 1.75 at the 99.9 percent threshold, 1.45 at the 99.99 percent threshold of $7,205,236, and 1.42 at $12 million. From 1942 until 1963 , ∆w * was greater than 2 at the 99.9 and 99.99 percent levels; from 1955 to 1963, it was greater than 3 at the 99.99 percent level (Table 1 ).
In the extreme tail of the distribution, marginal rates exceeding 1/(1 + a ) are indicated to maintain progressivity sufficient to achieve the desired incentive effects. 22 The ideal top marginal rate may be greater than that which would maximize revenue from top earners. Successfully discouraging rent seeking could reduce tax revenue at the top of the distribution without reducing the amount of income effectively redistributed, since the rents no-longer-sought are thus indirectly redistributed.
Conclusion
My hope in writing this paper has been to introduce and explain two new mechanisms through which median-indexed progressivity may promote efficiency by aligning private incentives with the common good. I see these mechanisms as being at least as salient as the classical tradeoff between equity and efficiency-and more robust to assumptions about utility functions, the distribution of earning ability, and the correspondence between compensation and social marginal product. I have argued that progressivity can exploit regularities in the way that private and social marginal products often diverge.
It will be for others to judge whether these mechanisms are policy-relevant, but the case can be made under the rubric set out by Peter Diamond and Emmanuel Saez (2011) .
The policy prescription is obviously implementable from a practical standpoint-one instance is fully laid out above in about half a page. The proposal is essentially similar to the tax system the United States had from about 1942 until 1963 (indexing such a rate structure to the median household income), which was evidently socially acceptable then. The main points should not be overly sensitive to the few modeling assumptions that were made. That these mechanisms operate independently of special assumptions about utility functions and the distribution of earning ability suggests that they are first-order to the problem of optimal taxation. Future research will need to explore how empirically relevant are choices between socially productive activities and those that are privately rewarding but socially wasteful, and to what extent progressivity in the distribution of tax burdens can influence those choices. To begin, it could be interesting to revisit the empirical literature reviewed by Saez, Slemrod, and Giertz (2012) with the following question in mind: Could the dual findings of a significant taxable-income elasticity and a near-zero labor-supply elasticity reflect not only an inefficient behavioral response to higher and more progressive tax rates (avoidance and evasion) but also an efficient real response: the re-allocation of effort to more socially productive activities that are less privately rewarding in the short-term. It would also be interesting to revisit the analysis by Saez (2005, 2010) of the rise in dividend payments following the 2003 tax cuts: asking whether, as Chetty and Saez conclude, these dividends were efficiency-improving (as shareholders were motivated to exert greater control over managers, and compell them to abandon inefficient pet projects) or, as this paper suggests is also plausible, these dividends were paid at the expense of efficient long-term investments.
